A possible haemodynamic mechanism for amyotrophic lateral sclerosis.
The hypothesis proposed in this article is that a haemodynamic mechanism may cause amyotrophic lateral sclerosis (ALS). The hypothesis is synthesized from three separate streams of medical research: (1) multiple sclerosis (MS) research; (2) ALS research; (3) atherosclerosis research. Each research stream was reviewed as prerequisite for proposing the hypothesis. A vascular mechanism for MS was first advanced in the medical literature 130years ago. Seventy years ago researchers knew that the plaques aligned along a central vein, and the wall of that central vein was damaged and leaky. Twenty-five years ago the refluxing blood mechanism was proposed. Zamboni imaged the veins of MS patients in 2007 and saw stenoses, twistings, and membrane blockages in the jugular, azygous, and vertebral veins, and refluxing venous blood upstream of the constrictions. The refluxing blood damages the blood-brain-barrier (BBB) of the veins. Leakage of blood components into the central nervous system then causes the plaques in the brains of MS people. Zamboni dilated the venous constrictions endovascularly, and the MS symptoms and brain plaques diminished dramatically. ALS research has recently revealed that this disease is started by blood-spinal cord-barrier (BSCB) damage. The ALS mutant mouse shows BSCB damage and down regulation of tight junction proteins Occludin and ZO-1 before motor neuron harm. Samplings of ALS patients' spinal cords show downregulation of mRNA for tight junction proteins compared to controls. Atherosclerosis research provides the mechanism for how the refluxing blood breaks the tight junctions between the endothelial cells of the veins. Atherosclerosis research on blood flow effects shows that normal pulsatile laminar blood flow is necessary for maintenance of the tight junctions between endothelial cells. Abnormal flow conditions, such as turbulent, stopped, or reversed flow, cause downregulation of tight junction proteins Occludin and ZO-1. Blood flow (haemodynamic) effects explain the BBB damage in MS and may explain the BSCB damage in ALS. The hypothesis: ALS is caused by constrictions in veins draining the spinal cord and brain, which cause venous reflux, which downregulates tight junction proteins Occludin and ZO-1, which leads to breaks in the tight junctions between endothelial cells in the veins, which leads to leakage of toxic blood components into CNS tissue. The consequences of the hypothesis are discussed. If a venous constriction can be reached endovascularly it can be dilated, and such dilation may constitute cure of ALS.